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3 JANUARY , 196D ~ 

A NEW GENERATOR OF 
RANDOM ELECTRICAL NOISE 

Noise, to the electronics engineer, 
presents two contrasting aspects. In the 
Dill', it limits the I'calizable performunce 
of electronic devices and communiclI
lion chnnllcls; in the other, it Pfl'SCllts 
him with a test signal, which has, for 
nmny mcasurl'mcnts, propf'r\ics that 
arc morc useful than tbose of u single
r requeue)' signa.!. 

Broad-bund electrical noi8C is often 
called random noise, bee:msc it has a 
I'lludom, or Gaussian, distribution of 
amplitudes flS a function of time. When 
lIsed as n test signal, it ~tl so u8wllly has R 
uniform spectnlln level over ita spccifit.·d 
ft'C<llICIlCY range. The random-noise 
signul, embracing a wide range of fre
quencies and having fi randomly vary
ill~ instuntnnoous amplitude, closely il.j)

proximnt.<.>s the signals normally CI1~ 

countered in many elcctrouic cireuits 
and particularly in bus," commullic:\~ 

lion systems. 
The pl'operties of random noise were 

discu~sl.'d in a prcviom; tll'ticle,' whieh 
dCSl'rihed the TYPE 1300-A n:lndom~ 
:\oise GencratOl', This instrument. has, 
during the past several years, bcc.1l ap
plied to an unusufllly wide variet.y of in-

fill" .... 1. Panot vlow of 
Iho T.,. ... 1390-11 .ando ..... 

Nol .. Gono,,,ror. 

strulllcntation problems, This wide usc 
has led to a number of suggestions for 
improvement, Illtmy of which have been 
illcorporatcd in :t new model, the T,'I'E 
1300-B, showll in Figure 1. The most 
imporumlof these arc: 

(1) The noise output spectrum has 
been extended t.o lower frequenci('5 than 
in the earlier instnlment (see Figure 3). 

(2) The lIew enbillet. is small, con
venient for bench usc, and yet. is readily 
nd!lpled by menns of panel extensions to 
re!!lY-f!lek mounting, 

(3) The power-supply hum in the out.
put has been I'Ixlucl'(l 1.0 negligibility, 

(4) A built-in output attenuator has 
been added, 

(5) The nccesSflry warm-up time delay 
is provided by an automatic thermn! 
relny, 

(G) The slmy e.,'I(tcrnnl liaise field has 
been m:lrkcdly reduced, 

The itlslnunCIlL s till supplies the high 
outpn1 levcl in t1l1'('C blUlds (5 c t.o 20 kc, 
5 c to 500 kc, lind 5 c to 5 ~ I c) that 
makes the c:\rlicr model so widely usdul. 
III fact, it. hns becn found possible to 
nli~e thl' Sllrt ifil'1I1 iOiIS 011 maximum out
put. of tbe lowcst bnnd to at least 3 \'olts 
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~ GENERAL RAO IO E X PERIMENTER 4 

tUld the next h:tnd 10 2 volts, while the 
highest. hund ontput rCnlnins at 1 volt. 

APPLICATIONS 

edom describing the new instru ment 
in further' detail, let liS review briefly It 

number of its uscs. These IIsllItll,Y dl'pr' nd 
Oil olle or mol'c of the following (,h:u':)I:
terislles of the output of til{> lIoise 
gCIlCI'!ltO": 

(1) The sign:ll is si milar to lOnny Ibnt 
ocelli' ill practil'c. 

(2) It fol1c)\\,f<. a dclinit(' :; 1 :lt-i~tjC:1 1 

puLtel'n. 
(3) It hns [\ oroad frequelle)' spectrum. 
The \lSC .. enh he grouped in foUl' l11!lin 

categories: electrical measurements; 
!lCollstil'ul meaSrrl'mllcnts; ellvirolllllclllal 
tests with hip;h·[cI'c! :ICollst ic noisc; and 
~csts wilh I"ltlldOIll vihratiol1. 

One of the nlnin lise'S of the cnrliel' 
modl'1 has be('11 as a lJi(pw/ SOl/rce jo), 
ml'OSlIN'lIlen/x, among them: 

Frcqllt'I1C~' rt~I)OILSC o f loudgpenkers.' · 3 

Int.cnlloduialiolL and CI'O&."-talk tests 
on multi-channel communLcatiolLs sys
tems.'· -, I 

Over-nil ('[tlibra! iOIL of systems.' 
Sinmintioll of impulse-noise chal'ac-

tCI'i!'Lics 1)1 lel .. phone-lillc noil;c, 
Resonance tests." 
Tests Oil St'rvo amplificrg, 
1\011';1' iuh'rfl'I'I'ILce jests on ruehlI'. 
Noii'c l'QIIITC' for l':1cifll' target si nHl-

btol'. 
DynamiC' mnge leSlS on elect rOllie 

cq uiplIJ('llt. 
l\[c:lsuremcnt of the t'ms nnd pcnk 

rcspunSf' ('ham('tcri~t it's of meters.' 
1'\oiH(' ;;i!(I!ll1 for electronic countcl'-

mC:li'UI'{'f1 N1lJipmcnt. 
En\luatioJL of tLOil';l' in tnmsistors. 
St'Uing levels Oil (':Irl'ier equipment. 
tlludy of ;;imul:Hed non-lineal' sys-

tems by COlTf'btiulI mcihods with an 
analog compulrr, 

Usc us an clement of :111 elect,muir 
I I °1° " pt'o)a)1 Ity generator. 

T here a rc many uses in acoustic mells-
1(rCllo"nts where the noise somee drives II 

loudfipenkcr, amollg t hem: 
,\1 CIlSU l' emc n ts of revel'bem t ion 

• 'I " IlIll t'!. ' 
Hf'\'cl'bel'u nt fie ld calibratio n of mi

cI'I)phoncs. 
Rcvel'benmt t.es t ing of fLcou1;Lield 

propl'rtics of mUlct' ials,~ 
i\ f t'!~ls llt'e.mcnts of sound nttcnulIUOII 

in ducts. 
Trsting of s i\ellcen; for' aircmft und 

:lil' ~omlilioning ;;:;,vstcms. 
Boom acoustic tests.' 
Frequency response mcnsuremellls of 

rooms and microphones.' 
Testing t he sollnd tl'll.mHnission of 

walls, pauels, and floors.' 
lIearing lests." 
l\ lusking mefl8urcmcnts,IJ 
1n a t hird group of uscs) the rflll(lom-

1l0iS(' gellel':ltol' drives :l loudspcaker t.o 
produce hiuh-level acousl£c Mise fo r t he 
futigue t.csting of st.ructures ... · II, II, 17 A 
parti('u\i11' application is in the design 
of missi les. Without. a design bns<.>(1 
on these tests, t.he missi le caJI fail in 
flight ns a rcsult of t he high leve] of 
random noise impingillg on its sur
face. 

In a new and impol't:mt category of 
lise, lhe TYI'~: 1300-13 Hilndom-Noise 
Gellerator supplics t he !;ignul for fL, power 
amplifier to drive a. vif.,/'(/lio l~ shaker. The 
shaker is uSt.'<i fo r structural tests of 
components'" 111ld ftsscmblics of rocket 
or ict.-enginc-driven stnl{'tUl'C8 a nd fOl' 

tllicrophonic tests of vacuu m tu bcs, 
J ets and rockets genemte vibration tlmt 
is random in !lature, and the logical ap
proach is to t.est. \\-ith n random \,ibr:-\.
tioll. The test methods ha\"c developed 
rapidly, ullci there is already a book de
voted t.o the subject.'- The procedures 
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and unalysis of results nrc not simple, 
hOlI'ever, :lntl there is some contt'OvCI-sy 
rC/.turding tho lll('thod !lnd its relation t.o 
,,,sting with :l. gll'cp t si ne-wave ex
I-italion, 

In the ('[aSSl'oolll lIud laborat<Jry, the 
lIoi;;;(} gl'l1cl'atol' hns rn' P11 IIsed to demon
strate some of the properties of lIoise. 
Those who htl vc been a!'tlLstomcd to 
sinc--wa,·c !'iigllllifi find iL a new c:q)crient.;c 
to try to hnnd le noise s ignals. Since noise 
f.: igual;; fi re now common iy encountered 
find mc:.lslIrcd , it is hel pful to have!l. con
lrollC(i source that can be used to fa
miliarize ono wi th the tPl.'hniques of 
I nf'tl,'Ju n'men t. 

DESCRIPTION OF THE GENERATOR 

T he origina l sou rce of noise in t his 
illRtnllllenl is n gas-d i,whllrJ,!:(' I IIUf' with It 
lramwerse mllgrrctic field :1pplied .1O T his 
p:as tube has tl compllnllively hiJ..!:h noise 
output, which i~ nmplifiC(1 in :l t.wo-stage 
amplifier. Bl'hw'f'll these SInges t he noise 
spectmm is shnpcd to provide t hree out
put. r:mges to 20 kc, to 500 ke, and to 5 
1\lc, T he high-frequency ends of 1 hese 
r:lIlges nrc the ~J"l.Inc as in the earlier 
Inl)del, but. tilt' low-f1"equcncy per
formancc ht!:1 he( '1 1 impmved. 

Improved Low-Frequency Outp ut 

Tlte outpUL nt low frequo ncies Iw.s 

been i1)cl"(,:1."ed by chnngcs in the t ime 
constants in the coupling c.ireuits. T he 
plot. of the t.ypical SPl'Ctnlnl ill F'iglLl"e 3 
shows tlmL the output is down 1£'5.'> than 
3 db at.,j cycles pCI' scc{lml, as contrasted 
with 10 db in t he ('iIl'licl" model. 

One of the pl"Oblems cnColi nte l"l,'t\ in 
produci ng t h i~ impI·onmcnt. camc ill 
dcyisi ng a suitable ledl11ique fm' mcafr 
lIn ng the \ow-frcqucllcy l)utPliL. T his 
problem W:1.. .. happil.v solved by lhe usc 
of the new l ",)'I' E 1554-A Sotlud aud Vi
bmtiol.l Analyzer: The nnlme of this 
probl('m illuslrntes one of the c.hnm(r 
tcristics of noise t hat is most apparent 
when me!lsurements arc ma.d e a t low 
frequclIties. Some years ago, when II"C 

t ried to measure the lo\\"-frC<luency I '{,'

SpOIlSC of the earlier noisc generator at 
fl'l'Quentics down to 2).2 cps 011 t he 'J'\'I> ~~ 
702-B rilmltion Analyzer, wc fonnd the 
fluct.uations of t he pointel' on the in
s trument wcrc so large that \\"e could 110t 

rendily alTive at a. suitablc long- ti mp 
J"w crage levd. Ca\eubtiOlls show thnt 
even fo r the wider band (5%) on t hftt. 
instru mcnt it would be necessary to !t\"
cmgo ovor nbout a G-minutc period t.o 
have a90% chanccof beillg wit hin ± 1 db 
of the 1011f!;-l ime nveragc \e\'c1." For 1he 
third-oetuve hand of the 'f)"\'~: 155 1-A 
.' lind and Vihration Annl.\"Zcr . l,he l"t7 

quircd 1 imp is redll('OO by l1. £:\ l: lo r of 5. 

Figura 3. Ty plc .. 1 spectrum .. I the " o i.e o utput. 
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The pointer still fluctu:l t01 cOII!<idcrably 
tit lhCfiC low fr<'quencies, but the meas
urement 1)('(.'OmL'S a reasonable one with 
the IICW :lunlyzcr. With a st ill wider 
bandwidth it is possible to obtain a 
quieker rcsult. but then the resolution 
in terms of the mnge of f rNluC'Hcics 
mens urcd becomes poorer. The one-third 
oct.-we is all c.xcclleni comJll'omi~ b!\Ild
width. 

What this problem illustrates is that 
the accuracy of measurcment of level 
depends upon t he bandwidth tlscd tlnd 
thc t ime d(,voted to t he measurement. 
Furt hermore, the !lCCuracy eilll be ex
prCS8cd only in terms of fl probability 
figure . Al though the concept is old and 
is not, I'Clltric/(,,(\ t.Q measurclllcnt of 
noise, the dCI>Clldcnc'(' is r£'nelily ob
servcd in low-frequcncy mcasurcmcntsof 
noise, hut is usually not npp:lrcnt in 
ordinary mC3SUI'Cmcnts wit h hight'r fre
quency Sille-wave sip:nnls . 

AHenuator and Reduc ed Leakag e 

To reduce and control the output 
voll uge for low-Ievol tests with tho A
model il was nctCS5.'lry to liRe :1 ~epu

rule nllcnuator. Thc omput s.v>; l cm Oil 
the lIew instrumcnt consist:; of !l con
t inuous L'Olllrol. followed b}' n "'-~ I (' I) nt
tenua tor of 20 db I>cr step. :\ll-t('r{'(1 
levels from O\'er 3 "olts down 10 helow 30 
microvolts :1I'l' convenientl .... oblail1('(l. 
Whel1 the attcnuntor is used , t hc OUlput 
imlX'(l:lll(,c rem:cins essentially COIl!:itant 
as the le"eI is varied by tho eOBtiuuous 
output (,Olltro/. 

This low-Ie"el output obtainable from 
the attenuatar nL'Ccs:;i tl\t~'(1 a reductioll 
in the noise field mdi:llcd from the in
s trument at high frequencies. This re
duction h!ls been accomplished by addi
tional filtering in the power-JiBe leads in 
the iust rument aud by a change in the 
measuring cirCl liLso th:lt the meter is by
passed to ground. 

New Cabinet 

\\'hclI an instrument is used on the 
bench, it is customary to have it hori
wnla!' Often, howcvcr, a lilted position 
permits the meter 1.0 be rcad more con
veniently. In t he nol\' cahinct shown in 
Figure 4 this li ll (:d po~ilion is made pos
sible by t he extendible legs nCftr the 
panel. 

For relay-rack mounting, wings arc 
supplied to extend the panel to rclay
rack wid th as showll in Figure 5. Thus 
t he tlser can h:\\,(' the convenicnce of a. 
l<lllall bench instrUlllent for c.xl>criment:l1 
work ami yet read ily mou nt it in a tiLck 
if the instrument. becomL'S p:lrt of a rc!u.
ti\'cly pcnnancnt t.est ruck. 

ACKNOWLEDGMENT 

The new cabinet W:IS dc\'clopcd by 
11 . C. Liltlejohn lwd ~ 1. C, lIolt je. The 
electrical circuit rL'f.lcsign was worked 
out by R. J. Ruplclltls. 
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No. ·1, Fourth QUllrtr'r, lOSS, pp_ 6-\}. 

IG l\"h'rwin T . Ant.i('rS(Hl "Aoou~tic NoilK'. f t.::; 
Effed on Componcnt>!," Elcdroll.it; DC$ign., DI" 
t'(: llIhcr 9. 1959. 

17 Arthur A. Ri"brcrllnd Il nrwy U. Hul)bllrd. 
" R l'>8pQl\SC (If S Lmctur<.'>! tv H ij!"b l utcnsit,)' 
Noi!!C," Noi~e Crml.rol.. V(ll. S. No.5, 8c:plembrr, 
l OS!!, pp. 13-1!). 

IS J . Rnbhius, "Slllndltrdized W hitl'-:O;oi.'«.· 
T.'~b'." b'ledrQfZlC I fldu¥lritl ami 7'dIl-7'tr:l., 
Vol. \ti, Nt). 2. I~ebrunry, 1057, PI'. t>&-lJ\}. 

19 S. 1:1. Crulldrlil. E\Jilnr. Rf/7~'" l'i/.lrQI;",., 
C:llnhrid!'c. Mn.ss.1(·hllsctt.r>: T hl' TI'chnl"lll"lj(y 
PreMof t. he M.I.T .• lOSS. 

20 J. D . c.,bi llt' lIml ,I. H. Curry. "Eketrk,,1 
N()ise CCII~.ru lor~, " Prl»C. /flE, Vr'l. 35, Nu, 9, 
&opu'mlwr, Hf.l 7, IIp. 875-879. 

2 ] It. B. Blackman nu r! J. W. T ukcy, 7'/It' 
M et"rlfCIIHml of I~()!«r Spedrll, Nt," · York, 
Dover Puhlicntions, Ine., 1959. pp. 22-23, 

SPECIFICATIONS 

F .. "1 ... .. cy R""a-: 20 kl': SI"IfI('trum lev\'! j~ unif, ,,,,,, 
frtlUl 20 I·p~ to 20 kr: wilhin ± I db. 500 kc: 
I<]~,..~rtltn 1,,'1'" i ~ uniform from 20 I·P:' IAl ~ h 
"'llhlll ±3 db. 5 Me: ~j)f'<"'trum lew·1 is Ul' lforll1 
from 2() cps to 500 kc within ±3 db lind frum 
500 k<- to 5 !\Ie within Iloout ±8 db. N Ili:$(' ener_ 
gy i& :11"" I)T\)~nt beyond lhcse limits.. T h" [evel 
j~ dtlwll llbout 3 db lit {) ('p>!. 

O,,"PII' V"lt"".: 1\11Ix. OI)('IH:ireuit OU t. pUI il'< lit 
lea;;t 3 volts for 2Q..kc Tnnge. 2 volt.:!" fO'r SOO-ke 
rl.l1Ige, Il./Id 1 valt fur 5·~t~ T:\nge. 
Ty pical S ~CIrIl'" l .". 1 (with 0". "olt Oll'put): 2O- k e 
hlll1d: 5 mv fOr l-c]>:< 1.>fLnd. SOO-k" h:lnd: ].2 mv 
for l-l'ps hUlid. S-Me hllnd: 0.6 mv for I-ep" 
blind. 
O urp lll I ... ~do"c.: Souree impedlil.t·(' rvr fIlll.X. 
o utput is ,Ip\lrox. !.IOO ohms. Outlml i~ 1,,1. ('1) 
fro1tl Ii 25(K)...ohm potentiometer. Sour,,..· im
Iwuaut'e for IItll'nllat<'d output il; 200 Ohm.!!. 
Ou" o utput t.t!Tl1Iin:ll is grounded. 
Wo.,.l_m: Nol.'>(' i!(IurC(' is ,.. gflS t nl)l' IhM h:~~ 
gotHI nor)lll\1 or Gn~i:l.1\ di~trihuU')n vr IlllJpli
tudes fOT 11 11TT()\\' rlmgl'e tlf the frl'tlllt'lIt:y spec-

7'JI{Je 

lmrn. Over ""ide r:m~C9 lIw cli.~trihu[j()n h.,_ 
l:omc~ less symnwtri',111 OC'('HU:'!/' nf dii15ymmrvy 
int.roducffi by thl' IiI::L~ nil}\'. 1\ 1}(l re.·jllblc l"Iil)
ping occur;! on Iht· 5OO-kl' I.tlld 5· M e Tanl/:l.,.. 
.... ollm. I." Rceti~cr-~~pc IIn'mgc met.{'r mf'1l!1-
un..~ output. I t IS c,~hbrnt.cd to "·ad rmll v:l.luc 
of Il()i.:IC. 

A". "uulo" M ultiplying ftlcl.n rs /"If 1.0, 0.), 0.01, 
0.001 , and 0.000 1. M:cur:LtlllO ±3% 10 ]rIO k .... 
wit hiu ±lOo/,. l.) 5 ~k 
Acn llo,i .. 5upp U. d : ·Pow,'r ' ~tl rd, $111'" fll"""S, 
c"tc"~ion~ for ,.."llly-rack mounting, 
MOlln.i"g : l\·kt:\1 ctlbilU·t. 
Pow. , Suppty: )05 to 125 (ur 210 lou 250) vuh~, 
50 to 60 cps. 
Pow .. Input: About 5(} wlllt~. 

Tllb .. $uppli.d: 1il).l( l l, i~AQ5 (2 ), 3~1 (I), 115-
N030T (i ). 
Dim. ".lo"., Width 12J~ ill., height 7 ~ h,., 
dClltll ~~ , Ill. Pllo(·1 lll'ight for 19 .. jnch TI'by
r(ll'k nH>ullting is 7 iJ.chns. 
W.i"hr: 121h. Ix'nch 1II01llltillg. 

Price 

1390-8 I Rand om No l .. G." •• o!or .. . .. ..• . •. . .... . ••.. I IIUO:;U: $295.00 
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~ GENERAL RADIO E XP ERIMENTER • 
A NEW, SMALLER, LIGHTER 

A IRCRAFT FUEL-GAGE CALIBRATOR 
Four yenrs ago' the first Tnt: :'o ID-1 

Ficld V!u'i:\ble Capacitance Tester \\'!\s 
1l1l1l01llH'ed as bcing on the shelves n\'nil
ahle for sale. The ink was hardly dl'y on 
this anllounecmellt when, in consonance 
with the current passion for making 
evcrything smaller, we were urg('(j to 
rf'<lC'8igll it into !l smaller packa~c. 

This den'lopmellt W!l.S underl:Lkcn 
aFter Il~oti[ltion with potential IISCr.; 
deter-milled the nature of the minor 
ehnll.l(cs, ac('cptnble to them, that would 
rt'sull in the desired size redul' tion . As 
80 oftf'lI IUlppells ill II redesign ainwd only 
nt s izl' and weight reduction, thl' ('ost 
of making the equipment aClll:tlly in
creft...';ed somewhat. 

In Figure I you may sec side by side 
the old and the new testers, not in,!!; the 
diffe!'Cnce in size and medlanical fIf

mngelllcnt!l. Volume has bccn l'('(iuecU 
3070. weight 15%. The oldel' inSLrlLlllent 
WitS CIllie<.\ the GClleral Hadio T\"I'~~ 

P-.:>i9, while the new one is the Tn' I-: 
142\l-:\. 

1 n NlllCIlCC the rcdcsil!;n wa~ tH'com-

' P Ii. \ltoUnI!" \Dlibr>otorfor I,..,.../t .... uel{~ . .. 
c,,~....u N..d.o ·,,_,.-..IR. 30. 4. September. I~ • 

••• 
I: .. ~ :-:. <- ~ 
-~ ..... -.. f ' • ' •• - . 

plished by the usc of a smaller vuriablc 
capacitor ill the main s imulating section 
and by more cfli('icnt lise of space within 
both thc illstl"liluenll'nsc and the transiL 
C!lSC. The maill or Ipfl-hund \·:!.riable 
{"apacitor has a lillrnr.6 C of ZOO p.J.lf. lI s 
range is expanded to thnt of ihc liDO
I-'pf TVN: 722 Vnriublc Capacitor it re
places by tl switch th:lt adds fi\'e steps 
of solder-scaloo-.<;ill"Cfe<.\-lllica capacitors 
of 200 I-'I-'f cnch, thus filling in bct\\·(.'C1l 
the steps of the 1000-l-'l-'f-pel·-~tep switch. 

Opportunity W:!.11 takcli to make se\'
eml chulIgcs ill the l l"!\nsit ('usc; 
1. The I·able stowage eompar1 ment, 

originully lar-gl'I' thun it lICf'{icd to be, 
WItS Illo\'(.'d from t he rcar to one end 
of the tmnsit casc, occupying much 
less room. 

2. Case was painted a bright ycllow to 
make it morc I'eadily visible around 
an airport. 

3. Thc chunge in the casc proportions 
LUnde it practi('nl to move thc handle 
up to the top, whl'rc it bclon~!'\. nnd 
this. in turn. nmk(,s possible the 
elimill3tion or one set of ruhber feet. 
A commercially 3.vnibblc "in .... l-

Fig .... I. VI.w of th. old 
ond new les ..... 'ide by 
.Id. 10 .how th e di".r· .nc. in ,11 •. 

) 
I 
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Flg"re 2. Cannula" 10 flt many Iypn of f ... 1 gag" 

"r. '",ni,hed wi 'h the , .. tor. 

coated handl e Ill!lkcs cnrrying morc 
comfortilble and cuts several pounds 
olT the weight. 

Figure 2 shows the connccting cables 
nnd tee adaptors suppli(.>(J with the 
TYPE] 1429-A. These arc exactly the 
sume lIS those supplied with the older 
'1'YI')'; P-579. This is ill conformity to 311 

:\i{DC decision that it. is impractical to 
tr'y w keep up to dale this group of 
adaptors supplied with the tosteI', be
cause of the fast proliferation of rcquil'c
mellts as now sr"tems keep coming into 
use. Not only is lhe nell' minintmc CO[L\:

COllnector series used \" it h military air
craft 3. factor, but at ionst as much (:()m
plic:ltion iscauSl'(! by the facL thni every 
lot of (lommen' in l planes is likely tu have 
its own pN'lllinr combi!union of manu-

fig", .. 3. Pa .. ,1 vie w of 
Ih' f""l-Gog, Till, •. 

JANUARY, 1960 ~ 

facturer, individual and totnlizing incli
CaIOl'S, and hcnce specin l cable harncss 
for attaching to the tester. 

These other specific adaptors, (,itllc]' 
simple fittings or c!lbles, or complitated 
cahle harnessps, are anlilable from the 
mnnufacturers of the fuel-guA"l' s .... sl('ms 
actually lIsed in each particular airc!"aft. 
Idelll iricn I ion of Lhe lHlapt ing equipmcn 1, 
needed will be found in " -2 Tf'Chnical 
Orders" for miliuuy ai]'cmft or in the 
instruction manuals fot" commel"cinl :lud 
cidlian aircrnft. 

Qualificaiion testing of the '1,"I' ~; 

1420-A to the sam(' rcquiremellts as the 
T n'E 1"'-.079 (T YI'E )ID-I) has been 
completed at W.\ DC and t.he military 
dcsigmt.ion "TTU-GS/ E Testcr, Fucl 
Quantity Gage, V:lriable CapacitnllcC 
Field" assigned to the instrumcnt. Be
cause of the sCI'ernl superiorities :\bovc 
de:wribl.'(j of the 11P\\' tester over the old 
one, the Tn'l:: 1 ID-I will be superseded 
by the 'L,'I'E T'l'L:-()S/E. 

T YI'E 1429-.\ (TTU-G8j E) Field 
Variable Capncitance Testcrs are CUl'

rently :\vailable for commercial or 
militnry use .'111(1 can be sUllpli('d wit.h 
or without Government inSpe('lion nt 
OUI' plant. Detailed s]lecifiea tionl' fo l
low. 
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GENERAL RA O IO EX'ERIMENTEIt I . 

SPECIFICATIONS 
COpod ...... Ita .... ' M:Wi cnpacitor oonUnllOUolly 
vl\ritUilc linellrly from 20 10 220 IIPf, thcn!'e by 
switcboo lltt'Jld of 2Q() I'l'f to 6220 1IPf. Comp{'n. 
&riling ('fillllcitor ('tllltinuou:;ly vlllil&blc li~arly 
from 10 to 210 ppf. 

Acc ... racy, CUplO!'iUIII('(' of tbe m(l.in varinJ,lf' nir 
e/lplU"iwr [11 indicutoo by dinl rendiu.,; with;u 
±O,5',~ or ±O.7611Io'f, whirh l'ver i~ terentt'r. Cor. 
rl!i!IJOntiilllt figur'l'~ f"r the oomp('Il>-lIUnjl; vnri· 
nblc nit f'IIPU<'itt)r 1\ 1'1.' ± 1.5 {'~ or ± O.5 !,!,f, 

whiclil'v('r III ICrl'lltt'r. Switch<.'(1 (,!lplL('itorli Ilrc 
iIt'(!lIr11te to ::t:O.5ct. 
COI1'.ctla .. Chari, A t'Orn't't iuli charL I.'tminM<'tl 
lwt\\'~n IJltuolw ~h<.'('ts fot mt'1:hullicul nnd ('Ii 
millie IJrott.'Clil)n i~ ,.lIllplif'd, givinll: ('f}fl"f'f'tlOlill 
at mllllipll'l:l of 10 ~ (<:Ir I.he variuhle taplll' lt,(II'l! 
find !It Cl\("h ~wltch po ilion for the 1I1t'111>ed u
JI.adtu~. Wh"11 th{';lt' oorl'('f'tiOIiS an' nIJI,IiI-d. 
the eRpll.dtnn('(' i~ I.'(lrn.-ct to plU3 or minW! 0.1 {'( 
or 0 .15 Io'lo'f, "'hich('ver i.!l gf('ater. 
Mo.I ......... VaU"II. : 500 volti! 1)1)1\1.:. 
OI.I.dri. Suppa,,,: PIRtc>< o r 1(JII"-10IIII atCillit(' 
8UJl Jl(lrt thtJ ~tfl !Or II$l'mbly; p;IIWt-Uolldt'll-rnicu 
Wa..;ilCl'8 l1l11l1llwt th(' rowr. 
01.1 •• ,,1. laue.: AlmOE't 1ICJ.l:ligiloll· (n, th,· ILlr 
CRPliritof1'l, l>UICI' 80lid i"SlIlntion i~ lurgt'ly {oUt.-

/lid.' t he elcetrie fidd. Not over 0.001 lor t.he 
~wit('hed silvered-mien cap..'lcitol'8. 

re ... _ a tu .. C • • ffld . .. t at Ca pa .ltanc. : For sm:dl 
temj')('falute c hnntr:C!!. "IJIJruximlltely + 0.002% 
!,cr dc,II;n.oe c;.,·ntigra d e ro r uir caJltlt'itOIl:l 
+0.0035% lor micn 011C!!. • 

6o.kla.h: ~I!!I thnn oue- third dillision (out or 
2,000), ('(Jrrellpoudiult to 0.0'.2 % of full -6Culc 
IIf,[U(,. Ir the tlellireil !!CU ing i ~ UIW!1V8 ;II' 
I)ro~hed in th~ di re<: lion (I f [lIcn.·''''ing sen e 
rt~lIding, 110 error fm m this eRUS(' " 'ill rt'sult. 
T ...... llIOls: Tbre<: 81>1.'(.'ill.l , kl'Yl'(l. oo><xi:.1 oon. 
IlI.'Ctors, thc C('nter one of which ill oonncetoo to 
both rotors. 

Maunrinll: All CI.II)!l('itori! and n rencwllblc desic
I'Mt cnrtridge !llt' mounted on lln :.luminUID 
pl'lnel lind ('nrlOil('(! in II moc,tllrt.'-t;('aJed uJumi
nllm cahilwt. T hl' 1IIIll'r i,., shol'l.: n101lntoo in an 
rliuminunt ttlln~t Cll-i!' with h lllldl(·. The en..."C 
('(Iuluin8!1 oolllpartnwnt 10 ho ld uine oolUled .. 
jllte cubiC'll lind thrt. ... tt'l' nd nptor/l. 

Olm.n.I .... . : (Ih'ight) IO}i. (width) 1 7l4, (depth) 
101,~ inchea, oW'r-aU. 

W.lllht: 28~ pouJ1di!. 

1429-... I F ... I-Gall. T .. I .............. , ............. __ •• I GAGER $900.00 

CORRECTI O N (DcCfflWcr 1a8I1e): The 
currying Cllst' lisLCd as :;u ppliC'<1 with 
the TnE 1554-A Sound and Vi bl'llt 1011 

.\nalyzcr i ... available 011 specia l o rde r 

ouly. It is nOt. suppJ if'f{ :lS ;"1 standard 
accessory_ 

ACCURATE FUEL GAGES DEPEND UPON 
ACCURATE CAPACITANCE STANDARDS 

The fuel-quantity gages lasro on mod
ern nirphlll('8 a fe accurate electrical de
viccs employing scr \'o-bal:mccd, 400· 
cydc eap:lcitancc bridges to gi\'c an 
nlltomntic ind il'a tion of the qUllmity of 
fuel in tIl(' tanks. These g:lgc .... IIrl' :ul · 
jUlStcd. ctllihm too, aud periodicull~' tested 

in ternUl of thn'l'-torminul {'ulmcitflllcC 
st:lI1dnn l ~, \\hil'h UI'O n.<:semblp<1 into a 
OOIlVClliclit packagt' for usc in till.' fi('ld. 
'The t(~t('l'l:{, ill tUrIl, arc chC{'kcd np;ainst 

prcd8e I.:npacitam-{· bridgei', lilt' filltillink 

in n carefully designed program that IUr 

sures fucl·g~lgc reliabili ty by lcsving 
noth ing to cJmnce. 

Accumtc cnl>ncil:\ I\CC st.andards, ma in
taincd by the mtilltlfZlclurers of tcsterli 
and bridges, a rc a t the hcart of this pro
gram. Gener,,] nnd io Company, leader 
in supplying hwmtor.\' ('apacitalll'{' 
standards, has for mllny )'e3fS fu rnish ed 

Ule 8hllldard s UpOB wh i('h the progr:un 

dCJX'lldl<. FIIPI·gagc tcstf'rs, '1',\'1'.: :\1.1)..1 
and later Tn'.; T'TU-6S/E (described 
above), h:wc lX'Cn !lupplictl to both mili· 
tary IUld civilian activitics. 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



" 
Another of this company's products in 

the aviation field, the TYI'E TTl;-24/ E 
Capacilance Ur'idgc, which is used to 
check the calibration of the testers, bus 
an illtcrcsting history. 

Because General Hadia cngilll,,'ers felt. 
that for this purpose a better bridge was 
ncedL>d than those cllrrently being pro
cured, the company decided to develop 
one, 1101. 011 conlmct, bUL with its OWII 
funds. This was done; the de"elopment 
was complctt>d. ill IlbouL it year. T he tlCW 

JANUAR Y, 1960 ~ 

bridge, although of a different design 
from that called for by Air FOI"cc spec ifi
(llitians, meets the same rC<luir'cmcnts 
and, at. the same time, is smaller, lighter, 
und morc accurate. r 1s capacitance range 
is greater and it has a number of con
venience fcatu I'cs. 

Evuluation tests by the Air Force re
sulted ill the assignment of the militlll'Y 
designation, T'fU.2.J j E. This brid.l!"C was 
described in the February, 1958, issue of 
the EX'fX'rimenter . 

SEMINAR ON STANDARDS, 
CALIBRATIONS, AND MEASUREMENTS 

Standards of inducttl.llce and capaci· 
tance were among the earliest products 
manufactured by the General Radio 
Company 45 years ago and have con· 
tinued to be an important pl1ft of ou r 
business ever since that time. Of equal 
interest and import..'1.I1CC to us hl.ve boon 
the design and manufact.me of the 
bridges, by whose means these standards 
can be put. to practical usc in impedance 
measurement.. 

The rapid growth of the electron ics 
industt'YI particubrly in defense con· 

JDh" H ... h of !he Ge"era l 
Radio E"9 In ... lnll Slaff 
dh~u,"e. InduetClne. 
meo.u.e m e nl. "tth ......... 

InD •• 

tmcts, h:l.S pointed up the necessity of 
uniform standards and uniformity of 
measurement procedu res. T he basic 
standards of the nation arc the respollsi· 
bility of the N"ational Bureau of Stand· 
ards. To them, all other st:lndards are 
referred. Ceneml I{aelio calibrations, for 
instance, arc all tmcenblc to N" BS 
calibrations. 

Measurement procedul'~ must be a 
mutter of common agreemenl. Uni
formity of procedure is ncccss:u'y in 
order that the results of all laboratories 
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~ GENERAL RADIO E X PERIMENTER " 
rl1~y :I~r('('; refinement of m<'thod as
surcs maximulll a("cur~cy. The Geneml 
Hadio ('fJmpnny. :\s a Ir'ading !'>upplier 
of bol h !<;Hmdards :Uld brid~cs, is in an 
exc~'Ill'nt pCJsitioTl to implf'melll the I:()

Opcl'fllirm bctw("'C11 agencies thal will 
achit·vc thesc Koal",. 

To this entl we have rect' lllly COIll
pleted :\ I;('minar 011 IIlI:! low-hl-(IU€,IICY 
st:mdurdizfllion of indUl'tl\l1l'(' /tnd ca
paeilfllll'C whicil wa.c;, at t('ndC'f1 by l wl'nly
thr('{' rcprI'S{'lItatin's from sixkell difTN
('nt U. ti. ami Cnnfl.di:m f!;ov('rnmC"nl ('llli
bmtion bborntorics. indudill,l!; the !\a
tiowtl Bun'au of St:md:uds unci the 
!\ntiollal Hcs{'urch Council (Cnnadn.). 
Th€' thl'{'t .... nnd-{lllc-half-dn,y semillal' ill
dudl'ti8('\'c!1 kt'turcs un Ill(' <It'flign, COIl-

"truction, and use of stand:lfds of 111-

ductallce and cupacit:l1Ice; fi\'e two
hour worhhop sessions in meusurement 
practice; two illfO l'ln ~tI group dinners; 
and a session on criticism, evaluation, 
and futme trend.'i. 

Ooth those who attended and those 
\\·ho conduct(:d 1 he seminar f~1 that 
I he cliort. was a. complete success and 
that a definite foundation has Occn l:lid 
for cooperation bclwccn laboratorics 
and for uniformity of IllcU!;urement. 
methods, Cerwini}' wc ut Gellcrt\1 
HtI(iio have derived from the seminar 
fully as much as t hose who attend
ed. We hOI)(' that it will be possible 
to eouduct olher semi mu'S ill the fu
ture. 

M-MODEL 400-CYCLE 
VARIAC® AUTOTRANSFORMERS 

In the intercst of improved d{'lin'ry 
8<'he\..lule8 alld mallufactllring cconomic:s, 
l\1-typc (-100 cyi"ll' ) \ 'nri:\{' asS('mbli£'8 
:\rc now ba.c;,icfllly the same n.'I "'-type 
(50-00 e.'"tle) rariac a..<;''I:'mbliCf!. Except 
for their lower wcip:ht. rcJu('t.'d axi:tI 
If'np:th, and militarized finish, the 1\I-

model V~u'iucs csadly du pl ieate the 
W-model line. T he principal difference 
will be noticcd in :\1 p:angil, where the 
prnelice of uSS('mbling two coils back-to
back 011 a single b:UIC has bl'C1l abundo1l('(1 
in fU\'or of thc practice. st:mdard on \V 
v;nng.;;, of having n. sepamte base for 
Pilch coil. This practice allows ganging 
of units with n minimum of modifica
tions and specinl p!tl'tfl. with resliltanL 
lowcr t!Of';ts and 0)01'(' I'npid dcliveries. 

Cscrs of l\I-type \ 'ariac uuto tmns
formers , who may IX' "frozen" into the 
older designs, C!lJ\ still obl!lin the older 
design 011 n Sl)(!('inl order basis. We 
do seriously suggcst, ho\\,('\,cr, thut, 
whcre\'er pos!~ihl(', f';nhsti llitioll of the 
lIew standard design will be to your 
advantagc, 
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" JANUAIIY, 1960 

SEMINAR HELD FOR 
OVERSEAS REPRESENT A JIVES 

Hill('(' its fOlluding in 1915, the Cen
cral Badia Company has had !Ul inlct'
nal inna] m:\1'kct for its pt'O\.]Ud S. QUI' 
cUHlOIlWrs abroad h:wc been well served 
by sollle twenty resident rcpr{,S(' lI la 1 ivl's 
and almosl as many suh-agl'ncil'li 10-
catro all o\'er the world. :' l:my of thl'S{' 
h:\\,(' l)C('n associalNl with liS for o\'er 
l\I"('nty-fi\'c YC:lrS. 

The growing complexity of cll'Clronie 
inst ruments, resulting in II 1lC('(] for per
soIl-la-person com municlIliOIl with Ollr 
o\'('I"SCns representatives, 1I..·d to the 01'

p:ullizatiotl of:\ seminar for the l'X..:hllllgC 
of informntioll, quest ions, ami ideaS. 

With the enthusiastic und (:omJX'tcnt 
help of cnOD'I'OL, our rcprcsentali\'cs 
for the :;\etherbllds, the first !\('minur 
was held in Amsterdam, Xo\'cm!x-r 2 to 

7, 19.')9. with thnt org~lIlizntion nt'tinp; as 
our ho,;ts. 

T he scminar ~chcUulc included 10 
hours of technical leetUl'cs. 21 hoUl'S of 
praclicltl instrucl iUIl at 7 !>imultaneously 
operating workshops, :md " hou~ of 
general discussion. Some 2.'),000 worth 
of the latest Cencl'lll H:tdio instrument,; 
were used in I he lI'orkshops. The G B 
wam consistoo of I hr('(' engineers: H. \\' . 
Frank, P. J. Alactllkll. and W. IL Thurs
ton, reinfQrced by D. B. Sinclair, \'ice
Prc~idenL and Chief Enginccr, who 
stopped there en roule to n scientific 
meeting in lIungary. 

The participnnts nt the Seminar in
cluded members of the technicnl Sll!('S 

stafTs of most of our Europ(,:kn represell\
nti\'cs and from India und Isrnel as 

F..- row, 1.', ,. right, flin .tti. 11.10"'. la,a. 00 ... 1, •• , Malwan., Mr •• Nyman. a..lln, My ... ,h; ,-.;ond "' ..... 
Clam.n'", NUnl. ln, Nym"n, Fr"nk, Sml'h; n,;. fI "' .... , flhal, l"y., lI"ban, fluy. , SI.U., Salol" .. , Va n Ga .. ,; "" 

I/Oi •• '" , _ , S'.'nkuh' • • , M .. ~al.a, Wal. "n. RI.,ba'lIa n, Thu .. '"n, h i. , Ly"n., k" .... Slnd .. I •• 

, , , 
, I> 
--.r- -

, , ' 
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" 
well. The tOlnl attendance at the tech- were at,tcndcd by 20 sales engineers. 
nical \cctmcs \nlS 26; the "workshops" Among those present were : 

Belgium - S. A. Multilechnic i\!cssrs. K. Sablon, P. Steur 

Enyland - Claude Lyons Limited l\ lcssrs. E. Lyons, l\. Love, A. Smith, D. Walso1! 

Finland - K. l. Nyman 1\Irs. E. :i\yman, i\lessrs. K. N.vmnn, K. Teil' 
Prallce - ETS. Rodiophon i\ ie;;srs. P. Fabricant, 1\ 1. Berlin, J . Robert 

Grrman!J - Dr. _1"9 G. Nusslein Dr. - Ing C. NUsslcin 

lIo11and-Groenpol Industriol Sales Company "Iessl's. W. L RiclbcrgclI , B. A. 
Gecrlings, P. van Gent, A. 1\:01'10. A. BH,vS, II. Stcinklihlcr 

Illdia- Motwane Private limited i\ l cssl'S. K. ~ lotwane , V. Bhat 

Isral'l - Londseos Eostern Company J. l r. H. Danziger 

Ilaly - ING. S. & OR. Guido Belo"i Or. G. Belolt i, .Mr. C. Binetti 
.Vat-way - Maslein _ Aktiesehkapet Zeta i\lr. L i\ lyrscth 
Spoil' - AD . Auriema, Inc. i.\'ir. A. Lnm Sacnz 

Sweden - John C. lagercrontz Mr. U. Clemeutz 

This seminnr wns so successful that. 
consideration is heing p;iven to rcpeating 
it at. reJ,'lllar intervnls ano fl.t nU'ious 

locations, to pcrm it eon\'Cll icn~ a t
t.endance by rcprcscntatives from nil 
arcus. 

SALES-ENGINEERING PERSONNEL CHANGES 
i\ l YIlO~ T. SMITH, Sa les ).1 :l1lilgcr 

of the Geneml R:ldio Company, hus been 
llppointl'd its Director of Sales. WELLI.UI 
H. SA n.on, manuger of the Los Angelcs 
distri('~ ollke, is fl.PlXl in ted Sales Mana-
ger to succeed Mr. Smi th. 

1\11". Smith, after p;mdllation from tbe 
l\ taSllfl.ciHlSf'tt s I nst itllt.e of Technology 
in 1 £131 with the degrees of SB and Si\1 in 
Ell'CtriclIl Elll!;inccri ng. came wit h Gell
enli Rndio u.s a development cnginl'Cr, 
changing latcr to sHiel! cnginening. After 
OPl'llillg lind IllnlUlf(ing the 1\"(,11' York 
and the Los Angeles dist rict officcs, he 
was uPI}()inled Sn lcs Enginccl'ing i\Inn
agel" in 1944 and Sales ;\bn:lger in 19·18. 

:\'Ir. Saylor, nJw II gmdu:l.tc of ),1 LT 
willI the dcgrres of Sli nnd S";\ f in Elec
trical Enginecring in Ifl37, came to Gcn-

eral Badio as a dC\'elopment ellgil1ccr 
rulCI' three years with General Electric 
Company and three years us instructor 
ill electrical engineering at 1'111'. IUs iTl
tert'Sts latCI' sh ift{!tl to su les and upplie:\,. 
lion engineering, and in 19;J.t he was all
pointed manager of General Radio's 
newly opened Wus-hinglon office. He be
came malInger of the Los Angclc8 district 
ollice in 1U57. 

JOS f; 1'1i E. BELCHEn s\lecccd s ;\Ir. 
Saylor as manngcr of the Los Angdes 
district ofli cc. An cn.e;iu('cl"ing student of 
Lowl'1I I nsti tute of tbe ;\1:ls5tl(:husetts 
Insti tute of Technology , i\ lr. Bclehel" 
nlso studicd busillcss mUIHlgcment at 
?>'"orlhcastcmlJni\'cl'Sity. II ccamc to the 
(:c-ncral nadia CompallY in HH2 and 
from 19·1-1 to 1£1·113 WflS in the U. S. Kavy. 
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" J.t.NUAJtY. 1960 

W ILl.loUl R. SA \"LOIt JO:<t:I'1I E. Ih;u!U:1I 

After a few .... cars in lh(' calibration lab
omtory, he became Sf' n-ic(' Engi neer in 
I !}52 and ill this cap:\city has become 
known to users of GCllcral Bad io cquil>
ment all o\"er the counlry. li e h:u; also 

:H'tin~ly supcfviS(.'d the opcml ion of ex
hihits of on im;tnuncnts boIl! at tech
nicnl cOIl\"entions nnd on the rondo Il l' 
transferred his acti\"ili~ to the Sales 
Engineering 1)<'I)artmellt in I!).}\). 

NEW SALES ENGINEERS 
We have welcomed lately thrC(' nelV 

members to our snlcs enginccring 
staff. 

Howard O. Painter, who rcccinxi his 
B.S. in Elcctri('nl Ellginccring from 
Worcester Poiylcehnic Insti tute in ]958, 
worked briefly us an clll!:inccr in t he 
Hartford Electric Light Company. then 
spent two yoars with l:nclc Sam's Signal 
Corps. After an cxtensive training pro
gram in variolls Gcncrnl Radio depart.-

menls, he will S<.'We into the Ad\'crtising 
Department, working on promotional 
material. 

Dnxid S. Nixon, Jr., receivcd his B.A. 
from tho University of Conn<'C l icut, 
spcnt two ycnrs as a lieutenant in t.he 
Air Force, alLd rcteivcd his S.\3. ilnd 
S.~ I. in Electrica l Enginccring at ;\ 1.1.'1'. 
in 19.39. lIis coopcr:l.Ii,·c work at i' I. I.T. 
was with the Phiico Corpomtion. After 
his training course, his first assignment 

IiOWAI(D O. P AINTF.1t DA\'ID S. NIXO:OO, JH. Jon:oo R. ROilS 

, 
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~ GENERAL ."D I O EX PER I MEN T ER .. 
will be ill the :::':11(>1'\ EllginecrinJ!,' Depart-
111('111 at the Ilonw office. 

John H. Hoss, who hn..; rc("ellliy joinl'<i 
the SuiI'" Enl(inc'('rillj;t Staff of Olir Los 
.\n~('le:-; offic(>, holds a B.S. in GI (>{' l ronic 
EIlJ!;illC('rill~ from California State Ilo1:-o
{I."{'hlli(' Coll{1!:c. lIi~ lat('r ('xlX'ricu('c Will! 

ing on mdar d<'Sip:n and dc\'(·\opmcllt. li e 
i5 at prNl('nt working toward his :\1.;;. 
degree at Ll.C.L..\. 

lIis firill 3'\,',ignmcnt at Gcneral Hadia 
is to assist ill setting lip t ill' 11('\\' ~rvi('c 

f3.cility tit our LOs .\ ngcics offie('. L'ltcr, 
he lI"ill de\'ote full time to Sales EIl-

fit Iwndix ,\\-i:11ioll C'oq)(mltion, work- gill{'Cring. 

1960 CONFERENCE ON STANDARDS AND 
ELECTRONIC MEASUREMENTS 

The second Ilntional Confcr('Il('(' 011 
Standards and I<:lc('1 ronic ;\lcasUl'cm('11 t s, 
('(}-spom;oroo by the f\'ntionul BUI'etltl of 
Standards, Th(' Institute of Radio En.u;i
Il('('rs' Profe:-"iOllal Groups on 11I8tru
m{,lltutioll 311(1 :\Iitrowa"e Theory and 
T('(:hniques, nnd the American Institute 
of Eil'ctricnl En,ll;ill{,(,t'S, will be held June 
22--2" , wGO, at the ~tlt iOlla l DureaH of 
:-i ' nndnrds Lnborutorics, Boulder, Colo
rado. 

The 1000 ConfNence will prm'id(' :l 

hroad review of r('('('nt de\·elopments. 
Rix S{'~ions are plan lied 011 the following 
1-1Ihj<,cts: 

(I) Current and Future Problf'ms in 
Ek't'lronic Standtlrds: Tra('('ability of 
('alibrutions to Xutional Standards, an
ticiputetl r('(luiremcnt8, and o\'ert'oming 
nd,'('n«' cllvirollmcnts. 

(2 ) Dir('('l-Currcnt and Low-Fre-
quellcy ~t::lI\d!ll"ds and Ca librations: 
Currcnt, \·olta~<" pOWN, resistullce, im
pedan('(', and atlclilmtioli. 

(3) :\ Iethods of :\Ien. ... ur('mcnl for :\Ia
teriaLs: Comple'\. pcnnitti,-ity and per-

meahility, tensor permeability, and ten
sor conductivity. 

(4) FrNpH'llcy lind T ime Standards: 
~Iolcculnr, atomic, and qun rtz stnnd:lrds; 
men."ur(,nlcnt tlnd utili1~'\tion, 

(5) ;\ liNowavc Standnrds and C'tlli
hrations: lI i.u;h (l.lld low powrr, pha.se 
shift, imprd:lll('e, attenuation, find lIoiS('. 

(6) Ili.u;h-Frcquency Sta ndnrds and 
Calibmtions: Voll :1gc, current, power, 
impedance, atlcmmtion, phflS£' ~hift, and 
field strength. 

The C:cnertll C'hairmtlll of the 10c.0 
C'onfer('J}('C is 1"9011 G. Wlston, GelJeml 
Hadio Company, Wcst Concord, :\190883.
chusetts. 

Xalional Bureau of Standfl rdfl per
sonnel Il.'j..<;()('i:ltcd with the ('onferClicc 
are W. D. George, C'o-Chtlirman: C('(Jrgc 
E. Sl'hafrr, Chairmnn of the Tet'lmical 
Progmm; tl.nd James BrO('kmnn, Cll:Iir
mall of 1.0(':11 Armn~emellts COlll lll itlf..'C. 
Further inform:llion call be oblai ll('( r 
from ~Ir. B,'ock man at til(' X:Hiollfll 
Bureau of Standards, Boulder, Colo
mdo, 

General Radio Company 

.. ": ...• .. . 
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